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Abstract
Background: We compared the magnitude of educational inequalities in mortality 
avoidable by medical care in 16 European populations and determined the contribution of 
inequalities in avoidable mortality to educational inequalities in life expectancy in Europe.
Methods: We obtained mortality data for people aged 30-64 years. For each country, the 
association between level of education and avoidable mortality was measured with the 
use of regression-based inequality indexes. Life table analysis was used to calculate the 
contribution of avoidable causes of death to inequalities in life expectancy between lower 
and higher educated groups.
Results  :  Educational inequalities in avoidable mortality were present in all countries of 
Europe and in all types of avoidable causes of death. Especially large educational 
inequalities were found for infectious diseases and conditions that require acute care in 
all countries of Europe. Inequalities were larger in Central Eastern European (CEE) and 
Baltic countries, followed by Northern and Western European countries, and smallest in 
the Southern European regions. This geographic pattern was present in almost all types 
of avoidable causes of death. Avoidable mortality contributed between 11 and 24% to the 
inequalities in Partial Life Expectancy between higher and lower educated groups. 
Infectious diseases and cardio-respiratory conditions were main contributors to this 
difference.
Conclusions: Inequalities in avoidable mortality were present in all European countries, 
but were especially pronounced in CEE and Baltic countries. These educational 
inequalities point to an important role of healthcare services in reducing inequalities in 
health. 
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Introduction
There is worldwide evidence that health status and mortality differ among socioeconomic 
groups, with those less educated and economically less affluent groups in society being 
in more disadvantaged position[1-4]. It has been suggested that these inequalities may 
be due, in part, to inequalities in access and quality of health services[5-7].
Avoidable mortality is a concept introduced in 1970th to measure the performance of the 
healthcare system[8-10]. It represents mortality from conditions amenable to medical 
interventions i.e. deaths that should have been averted given a timely application of the 
current medical knowledge and technology. Levels and trends of avoidable mortality were 
widely documented[11-19]. Most researchers showed that levels of avoidable mortality 
were substantially decreasing over the past 50 years[15, 20-22]. Studies from the USA, 
New Zealand and Europe also observed higher levels in avoidable mortality among 
people disadvantaged in terms of ethnicity or socioeconomic position [13, 23-29]. 
Evidence on inequalities in avoidable mortality in Europe remains fragmentary with 
studies limited to particular countries and population groups. In addition, previous studies 
have limited comparability due to differences in the definition of avoidable mortality, 
studied periods and age-groups, and use of different socioeconomic indicators. It is of 
interest to learn whether there are specific causes of death for which inequalities are 
large in all European countries. Such causes would point to specific problems with 
healthcare delivery that require extra attention throughout Europe. In addition, country 
differences in avoidable mortality can indicate a possible role of specific national health 
care systems, and thus suggest priority areas for more in depth investigations into the 
situation of specific countries. 
The objective of this study is to estimate the magnitude of educational inequalities in 
avoidable mortality in different European countries and to prepare such an overview for a 
wide array of avoidable causes of death. With this study we aim to obtain indications on 
the role of the healthcare system in reducing socioeconomic inequalities in health.  
Methods
Mortality data from 16 European populations (Finland, Sweden, Norway, Denmark, 
Belgium, Switzerland, Italy, Spain, Slovenia, Hungary, the Czech Republic, Poland, 
Lithuania, and Estonia, Table 1) were selected for this study. The data were drawn from 
national populations, except for Italy (data for Turin city only) and Spain (data for the 
Madrid and Basque regions, and Barcelona city only). Mortality data for Central and 
Eastern European (CEE) and Baltic countries, except Slovenia, come from cross-
sectional unlinked mortality studies, in which information on socioeconomic data is 
derived separately from death certificates and census records. Data for other European 
countries came from longitudinal follow up studies, in which socioeconomic position as 
determined during a census has been linked to mortality. 
The list of avoidable causes of deaths was based on the original list developed by 
Rutstein[9]. Specifically, we selected diseases of infectious origin (Tuberculosis [A15-19, 
B90], Pneumonia/Influenza [J10-18], and other infectious & parasitic diseases [A00-09, 
A20-99, B00-89, B91-99]); some types of cancer (cervix uteri [C53], testis [C62], Hodgkin 
& Leukaemia [C81, C91-95]); some conditions that require acute, often operative care 
(Appendicitis, hernia & peptic ulcer [K25-28, K35-38, K40-46, K56] and  Cholecystitis, 
-lithiasis [K80-83]); and some cardio-respiratory conditions (Hypertension and 
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Tables 
Table 1. Descriptive information on the data sources 
Country Type of data Follow up 
period
Number of person 
years at risk
Educational level (%)
Lower secondary 
or less
Upper 
secondary
Post secondary
Finland Longitudinal 1990-2000 22606143 47.2 30.9 21.8
Sweden Longitudinal 1991-2000 36137338 37.3 43.7 19.0
Norway Longitudinal 1990-2000 16666847 30.2 49.4 20.4
Denmark Longitudinal 1996-2000 11959629 43.1 36.0 20.9
Belgium Longitudinal 1991-1995 22349533 61.6 21.9 16.5
Switzerland Longitudinal 1990-2000 23663177 28.1 56.0 15.9
Turin Longitudinal 1991-2001 4147548 70.6 20.4 8.9
Barcelona Longitudinal 1992-2001 6733310 68.0 15.2 16.8
Madrid region Longitudinal 1996-1997 3216098 63.3 18.9 17.8
Basque region Longitudinal 1996-2001 5426107 67.2 18.4 14.4
Slovenia Longitudinal 1991-2000 8598967 45.5 43.2 11.2
Hungary CS* unlinked 1999-2002 17926668 60.4 25.9 13.7
Czech Republic CS unlinked 1999-2003 22181655 59.5 29.1 11.4
Poland CS unlinked 2001-2003 47673756 53.2 34.5 12.3
Lithuania CS unlinked 2000-2002 4436508 22.5 59.5 18.0
Estonia CS unlinked 1998-2002 2950765 23.3 58.0 18.7
* CS = Cross-sectional
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Cerebrovascular conditions [I10-15, I60-69], Chronic Rheumatic Heart Disease [I00-09], 
and Asthma [J45-46]). 
We did not include ischemic heart disease, colorectal cancer, and diabetes[13, 30, 31], 
as these conditions are to a considerable extent related to lifestyle factors such as 
smoking, alcohol consumption, and obesity, which are known to largely determine 
socioeconomic inequalities in mortality from these conditions. For the causes of death 
with strong effect of life style factors, it would be very difficult to determine the extent to 
which the observed inequalities are caused by the inequalities with regards to medical 
care instead of inequalities in lifestyle factors. For that reason we have excluded these 
causes of death from our study.
The numbers of maternal deaths and deaths caused by prostate hyperplasia were too 
small to be investigated separately; these causes of death were included only in the 
group of total avoidable mortality combined.
The analysis of data from longitudinal studies with about 10 years of follow-up was 
performed among people aged 30-64 at the start of follow-up. To approximate all 
populations in terms of average age at death, we performed our analysis on slightly older 
age-groups for all studies with cross-sectional design (35-69 years) and for longitudinal 
studies with shorter follow up period (35-69 for Madrid with a 2-year follow up period, and 
30-69 for Belgium and the Basque region with a 5-year follow up).
We used educational level as a measure of socioeconomic position. Educational levels 
were categorized as no or primary education, lower secondary education, upper 
secondary education, and post-secondary/tertiary education. For unlinked cross-sectional 
mortality data, we distinguished only three educational classes (by combining the two 
lowest educational groups) in order to cope with the numerator/denominator bias problem 
(see Discussion section). Information on education was missing on average for 1.2% of 
the population. These subjects were excluded from the analysis.
The linkage between census data and mortality registries was achieved for more than 
96% of all deceased persons in almost all populations except Madrid (70%), the Basque 
region (93%) and Barcelona (94.5%). Evaluations in Madrid and Barcelona observed no 
variation in this percentage according to age, sex, or socioeconomic position. Therefore, 
estimates of relative inequalities in mortality are not likely to be biased to an important 
extent. In addition, we adjusted estimates of the absolute mortality rates by increasing 
these with correction factors (1/0.70, 1/0.93 and 1/0.945, respectively).
To estimate the mortality level per educational level, we computed age-standardized 
mortality rates using European population as a standard (OECD, 1995). To estimate the 
extent of inequalities across educational levels, we computed Relative Indices of 
Inequality (RII). The RII is a regression-based measure that takes into account the 
distribution of the population by educational groups[32]. It assesses the association 
between mortality rate and the relative position of each educational group. This relative 
position is measured as the cumulative proportion of each educational group within the 
educational hierarchy with 0 and 1 as the extreme values. The RII can be interpreted as 
the risk of death at the very bottom of the educational hierarchy as compared to the 
highest end of the educational hierarchy. This measure can be compared between age 
groups and countries, provided that a detailed and hierarchical classification of 
educational levels is used in each country.  The RII was estimated with log linear 
regression with control for 5-year age group and gender. The regression model had a log 
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link function and assumed a Poisson error distribution, using the Genmod procedure of 
SAS. Analyses were conducted for each population separately and combined. 
Life table analysis was used to estimate the partial life expectancy (PLE) between the 35th 
and 70th birthday (with a maximum of 35 years), for higher and lower educational groups. 
We estimated the contribution of each avoidable condition to inequalities in PLE using the 
cause elimination life table.
Results
Inequalities in total avoidable mortality were present in all European populations included 
in this study (Table 2). Compared to the educational inequalities in total mortality, 
inequalities in total avoidable mortality were slightly larger in all populations separately 
and combined. The smallest inequalities in avoidable mortality were observed in South 
European populations, while the largest inequalities were found in CEE and Baltic 
countries. Relative inequalities were the largest in the Czech Republic and Hungary 
(5.34) and the smallest in the region of Madrid (1.70). Similarly to relative inequalities, 
larger absolute inequalities in avoidable mortality were observed in CEE and Baltic 
countries and smaller absolute inequalities were observed in the Spanish regions and 
Turin. 
We observed large inequalities favouring more educated people in the group of infectious 
diseases (Table 3A). For all infectious diseases combined, educational inequalities were 
larger in CEE and Baltic countries and were relatively large also in Denmark (RII 5.04). 
Nearly all countries had consistently larger inequalities in Tuberculosis mortality than for 
other infectious diseases. Inequalities in Tuberculosis mortality were the largest in CEE 
and Baltic countries, Norway, and Denmark were RIIs peaked at values 10.94 and 
higher. 
Smaller, but consistent inequalities were found in total avoidable malignant conditions 
(RII for all countries combined = 1.84 CI: 1.75-1.93, Table 3B). RIIs were slightly lower in 
the Southern regions, except Madrid and tended to be slightly higher in CEE and Baltic 
countries, except Slovenia and Estonia. Relative and absolute inequalities (last not 
shown) were the largest for cervix cancer among women, while inequalities for leukaemia 
and Hodgkin’s disease were not consistently present in all countries.
All countries except Basque region had inequalities by education for all cardio-respiratory 
conditions combined (Table 3C). These inequalities varied between around 1.5  in 
Southern population; around 2.5 in Northern and Western European countries and 
around 4.0 in CEE and Baltic countries. In each country inequalities were approximately 
equally large for all cardio-respiratory conditions combined, cerebro-vascular conditions, 
and CRHD, but were slightly larger for asthma. 
Large educational inequalities in mortality from avoidable acute conditions were present 
in all countries of Europe (Table 3D). The magnitude of inequalities did not vary 
considerably between specific acute diseases, but it fluctuated largely between countries. 
Finland, Turin, Hungary, the Czech Republic, and Poland, had larger than European 
average educational inequalities in total avoidable acute conditions combined (all RIIs 
above 5.00 compared to European average RII=4.50). 
Differences in partial life expectancy (PLE) between high and low educational groups 
were the largest in CEE and Baltic countries where it varied between 1.72 years in the 
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Table 2. Numbers of death (N), Age and sex standardized mortality rates (ASMR), and Relative index of inequality (RII) for all 
cause mortality and total avoidable mortality by country
Country All cause mortality Total avoidable mortality
N ASMR RII* 95% 
Confidence 
Interval
N ASMR RII* 95% 
Confidence 
Interval
Lower** 
education
Higher** 
education
Lower 
education
Higher 
education
Finland 141248 778.1 529.0 2.42 (2.37-2.48) 18085 102.0 65.0 2.78 (2.60-2.97)
Sweden 165512 564.7 404.5 2.01 (1.97-2.05) 17874 62.6 42.5 2.26 (2.14-2.39)
Norway 87559 702.1 490.2 2.36 (2.30-2.42) 9836 82.6 52.5 2.78 (2.57-3.01)
Denmark 65510 673.6 492.3 2.30 (2.23-2.37) 6602 70.0 48.3 2.47 (2.24-2.72)
Belgium 155304 730.6 563.2 1.95 (1.90-1.99) 16801 79.1 58.4 2.10 (1.97-2.24)
Switzerland 120137 581.4 486.2 2.28 (2.23-2.33) 13012 70.0 50.0 2.72 (2.54-2.92)
Turin 25579 581.6 475.6 1.66 (1.59-1.75) 2868 64.9 51.7 1.81 (1.56-2.10)
Barcelona 39101 561.7 488.5 1.72 (1.65-1.79) 4591 66.0 53.5 1.85 (1.64-2.10)
Madrid region 17180 569.7 532.1 1.56 (1.47-1.66) 1944 66.1 55.6 1.70 (1.41-2.06)
Basque region 22681 427.3 442.9 1.37 (1.29-1.46) 2762 56.0 49.3 2.04 (1.70-2.44)
Slovenia 62944 845.5 691.0 2.29 (2.23-2.36) 9501 137.6 92.3 2.97 (2.75-3.20)
Hungary 201568 1351.6 687.0 4.21 (4.12-4.31) 31045 211.7 96.4 5.35 (5.05-5.68)
Czech Republic 171397 969.6 505.9 4.36 (4.26-4.47) 23048 134.5 63.9 5.34 (4.99-5.71)
Poland 394919 1124.4 551.2 4.07 (4.01-4.13) 57100 164.6 77.6 4.61 (4.44-4.80)
Lithuania 46291 1859.2 839.9 3.50 (3.37-3.64) 7325 293.2 128.4 4.08 (3.69-4.51)
Estonia 36374 1851.8 997.1 2.90 (2.79-3.03) 6777 350.7 178.2 3.46 (3.14-3.81)
All countries 1753304 885.8 573.5 2.76 (2.74-2.77) 229171 125.7 72.7 3.28 (3.22-3.34)
* Adjusted for age and sex. A higher RII indicates greater educational inequalities.
**Lower education group is a combination of primary or no education and lower secondary education; Higher education group is a 
combination of upper secondary education and tertiary education.
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Table 3. Numbers of death (N), Age and sex standardized mortality rates (ASMR), and Relative index of inequality (RII) for 
groups of avoidable conditions by country
A. Diseases of infectious origin
Country All diseases of infectious origin Tuberculosis Pneumonia/Influenz Other infectious
N ASMR RII* 95% 
Confidence 
interval
RII* 95% 
Confidence 
interval
RII* 95% 
Confidence 
interval
RII* 95% 
Confidence 
interval
Lower** 
education
Higher** 
education
Finland 4053 24.4 13.1 4.21 (3.65-4.86) 2.73 (1.68-4.44) 5.72 (4.79-6.84) 2.00 (1.50-2.68)
Sweden 2955 11.5 6.4 3.17 (2.75-3.66) 4.75 (2.09-10.77) 3.80 (3.15-4.57) 2.30 (1.83-2.90)
Norway 1536 13.2 8.0 2.96 (2.42-3.62) 10.94 (4.36-27.43) 3.10 (2.34-4.10) 2.35 (1.72-3.21)
Denmark 1136 14.0 6.8 5.04 (3.95-6.44) 14.39 (4.07-50.81) 6.21 (4.18-9.22) 3.99 (2.89-5.51)
Belgium 3646 17.2 12.2 2.26 (1.97-2.60) 3.14 (1.74-5.67) 4.03 (3.21-5.04) 1.37 (1.13-1.66)
Switzerland 3950 23.4 14.9 3.77 (3.32-4.28) 7.47 (3.05-18.30) 5.51 (4.36-6.97) 3.08 (2.64-3.59)
Turin 336 8.3 4.9 3.84 (2.43-6.05) 6.71 (1.56-28.87) 4.12 (2.22-7.65) 2.90 (1.35-6.22)
Barcelona 1001 15.9 10.9 3.32 (2.52-4.36) 9.89 (4.47-21.87) 2.65 (1.68-4.19) 2.89 (1.97-4.23)
Madrid region 550 19.2 15.3 2.04 (1.42-2.91) 4.42 (1.09-17.90) 2.46 (1.37-4.39) 1.61 (1.00-2.60)
Basque region 965 23.0 14.7 4.55 (3.42-6.04) 1.98 (0.38-10.21) 1.39 (0.61-3.19) 5.32 (3.92-7.21)
Slovenia 1253 19.8 10.7 5.16 (4.18-6.37) 13.55 (7.23-25.41) 5.38 (4.18-6.92) 2.18 (1.31-3.61)
Hungary 2268 16.6 5.7 9.07 (7.21-11.42) 15.38 (10.18-23.22) 10.13 (7.11-14.45) 3.07 (1.95-4.84)
Czech 
Republic 3298 19.4 8.0 7.62 (6.34-9.16) 24.05 (10.52-55.00) 7.38 (6.03-9.04) 5.06 (3.01-8.52)
Poland 7724 23.5 8.4 8.12 (7.23-9.10) 45.47 (32.39-63.83) 8.22 (7.02-9.64) 2.98 (2.44-3.63)
Lithuania 1541 106.4 20.9 19.05 (14.94-24.30) 39.46 (27.82-55.97) 12.12 (8.23-17.86) 3.53 (1.84-6.78)
Estonia 1378 98.9 33.4 6.81 (5.44-8.53) 12.97 (8.39-20.05) 5.82 (4.42-7.65) 2.09 (0.90-4.86)
All countries 37590 28.4 12.2 4.69 (4.48-4.90) 14.68 (12.77-16.88) 5.46 (5.12-5.82) 2.52 (2.34-2.71)
* Adjusted for age and sex
**Lower education group is a combination of primary or no education and lower secondary education; Higher education group is a 
combination of upper secondary education and tertiary education.
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B. Selected malignant conditions
Country All selected malignant conditions Cervix cancer Leukemia & 
Hodgkin disease
N ASMR RII* 95% 
Confidence 
interval
RII* 95% 
Confidence 
interval
RII* 95% 
Confidence 
interval
Lower 
education
Higher 
education
Finland 1584 8.3 6.5 1.66 (1.35-2.05) 5.08 (2.91-8.80) 1.37 (1.09-1.72)
Sweden 2751 8.5 7.4 1.39 (1.21-1.60) 2.93 (2.19-3.93) 1.09 (0.93-1.28)
Norway 1461 11.6 8.3 1.70 (1.39-2.09) 4.58 (3.32-6.33) 0.90 (0.68-1.17)
Denmark 1130 11.1 8.8 1.44 (1.15-1.81) 2.28 (1.55-3.34) 1.05 (0.78-1.41)
Belgium 2351 10.9 9.7 1.40 (1.19-1.66) 3.27 (2.24-4.79) 1.12 (0.93-1.35)
Switzerland 2048 10.1 8.3 1.47 (1.23-1.75) 2.03 (1.39-2.97) 1.27 (1.03-1.56)
Turin 397 9.0 8.5 1.25 (0.84-1.85) 3.68 (1.08-12.52) 1.13 (0.74-1.73)
Barcelona 690 9.6 9.1 1.23 (0.90-1.68) 1.95 (0.98-3.88) 1.11 (0.78-1.57)
Madrid region 316 11.0 7.9 2.06 (1.28-3.31) 3.23 (1.07-9.72) 1.86 (1.09-3.18)
Basque region 307 6.0 5.4 1.56 (0.90-2.70) 3.66 (0.91-14.79) 1.27 (0.70-2.33)
Slovenia 965 12.6 10.7 1.31 (1.03-1.67) 1.89 (1.25-2.86) 1.14 (0.84-1.54)
Hungary 3112 19.2 13.9 2.01 (1.72-2.36) 3.35 (2.60-4.32) 1.60 (1.30-1.97)
Czech 
Republic 3239 17.0 11.8 2.24 (1.91-2.62) 4.12 (3.11-5.46) 1.70 (1.41-2.07)
Poland 7532 19.2 12.8 2.83 (2.57-3.13) 5.21 (4.51-6.02) 1.68 (1.47-1.92)
Lithuania 919 33.0 17.7 3.29 (2.48-4.37) 8.27 (5.40-12.68) 1.58 (1.08-2.31)
Estonia 440 16.5 14.8 1.61 (1.11-2.32) 4.32 (2.40-7.76) 0.84 (0.52-1.35)
All countries 29242 13.3 10.1 1.84 (1.75-1.93) 3.90 (3.59-4.24) 1.32 (1.23-1.40)
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C. Selected cardio-respiratory conditions
Country All selected cardio-respiratory conditions Hypertension & 
Cerebrovascular 
disease
Chronic rheumatic 
heart disease
Asthma
N ASMR RII* 95% 
Confidence 
interval
RII* 95% 
Confidence 
interval
RII* 95% 
Confidence 
interval
RII* 95% 
Confidence 
interval
Lower 
education
Higher 
education
Finland 10947 60.1 40.9 2.40 (2.20-2.60) 2.35 (2.15-2.56) 2.36 (1.22-4.57) 5.13 (3.04-8.63)
Sweden 10883 34.8 22.1 2.21 (2.06-2.38) 2.14 (1.99-2.31) 2.48 (1.50-4.09) 4.00 (2.88-5.55)
Norway 6226 37.5 26.2 3.03 (2.74-3.35) 2.69 (2.42-2.99) 4.71 (2.28-9.74) 7.45 (5.42-10.23)
Denmark 3697 52.6 33.0 2.25 (1.97-2.56) 2.08 (1.82-2.38) 3.82 (3.82-3.82) 6.19 (3.61-10.61)
Belgium 9971 37.8 28.2 2.21 (2.03-2.41) 2.20 (2.01-2.41) 1.24 (1.24-1.24) 2.54 (1.92-3.37)
Switzerland 6399 33.0 24.6 2.59 (2.34-2.86) 2.47 (2.22-2.74) 3.87 (1.99-7.52) 4.03 (2.81-5.79)
Turin 1964 43.6 36.7 1.58 (1.32-1.89) 1.60 (1.33-1.92) 1.56 (1.56-1.56) 1.41 (0.47-4.27)
Barcelona 2687 37.4 31.1 1.64 (1.39-1.93) 1.53 (1.29-1.81) 2.43 (1.39-4.22) 3.66 (1.45-9.23)
Madrid region 997 33.0 31.1 1.43 (1.10-1.86) 1.21 (0.91-1.60) 4.52 (1.85-11.06) 3.99 (0.69-22.95)
Basque region 1372 24.9 26.6 1.01 (0.78-1.30) 1.02 (0.78-1.33) 0.79 (0.32-1.96) - -
Slovenia 6647 95.8 64.7 3.01 (2.75-3.29) 3.07 (2.80-3.38) 1.97 (1.27-3.05) 2.84 (1.62-5.00)
Hungary 23555 161.5 69.8 6.08 (5.68-6.52) 6.12 (5.70-6.57) 4.57 (2.93-7.14) 6.69 (3.77-11.90)
Czech Republic 15059 89.5 40.5 6.02 (5.53-6.56) 6.12 (5.61-6.68) 3.76 (2.45-5.78) 7.29 (4.02-13.24)
Poland 38946 113.2 52.8 4.57 (4.36-4.80) 4.55 (4.33-4.78) 4.20 (3.35-5.27) 6.90 (5.05-9.43)
Lithuania 4501 140.3 82.8 2.76 (2.45-3.12) 2.63 (2.31-2.99) 3.91 (2.52-6.04) 6.83 (2.69-17.33)
Estonia 4645 217.8 121.8 3.08 (2.74-3.45) 3.11 (2.77-3.50) 2.11 (1.14-3.91) 3.14 (1.51-6.51)
All countries 148496 75.8 45.8 3.34 (3.26-3.41) 3.30 (3.22-3.38) 3.54 (3.07-4.07) 4.50 (4.00-5.05)
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D. Acute conditions
Country Total avoidable acute conditions Appendicitis, hernia, Cholecistitis
N ASMR RII* 95% 
Confidence 
interval
RII 95% 
Confidence 
interval
RII 95% 
Confidence 
interval
Lower 
education
Higher 
education
Finland 1479 9.1 4.4 5.21 (4.06-6.67) 5.28 (4.05-6.88) 4.72 (2.38-9.36)
Sweden 1265 5.0 2.6 3.77 (3.03-4.68) 3.82 (3.02-4.84) 3.44 (1.92-6.16)
Norway 597 5.1 3.0 3.62 (2.61-5.02) 3.89 (2.72-5.56) 2.46 (1.09-5.55)
Denmark 632 7.0 4.4 3.28 (2.36-4.55) 3.23 (2.26-4.61) 3.60 (1.56-8.30)
Belgium 811 4.0 2.4 3.03 (2.22-4.14) 3.02 (2.13-4.28) 3.08 (1.50-6.32)
Switzerland 600 3.4 2.1 3.97 (2.87-5.50) 3.94 (2.76-5.63) 4.13 (1.89-9.05)
Turin 170 4.0 1.5 5.80 (2.92-11.54) - - - -
Barcelona 210 3.0 2.3 2.29 (1.27-4.14) 2.40 (1.20-4.83) 2.03 (0.67-6.14)
Madrid region 80 2.6 2.7 1.98 (0.77-5.13) 3.39 (0.98-11.69) - -
Basque region 105 1.9 2.4 1.55 (0.58-4.09) 0.92 (0.30-2.80) 5.74 (0.74-44.55)
Slovenia 626 9.2 6.3 2.98 (2.22-4.00) 3.05 (2.23-4.18) 2.50 (1.09-5.71)
Hungary 2086 14.2 6.8 5.19 (4.15-6.49) 5.63 (4.43-7.17) 2.81 (1.56-5.09)
Czech Republic 1438 8.4 3.6 7.72 (5.83-10.22) 7.32 (5.45-9.82) 12.29 (4.84-31.21)
Poland 2879 8.6 3.5 6.64 (5.53-7.98) 6.61 (5.44-8.03) 6.67 (3.82-11.62)
Lithuania 357 13.4 6.9 2.75 (1.79-4.22) 2.99 (1.87-4.79) 1.72 (0.60-4.89)
Estonia 303 17.2 7.9 3.36 (2.13-5.29) 3.94 (2.41-6.44) 1.23 (0.38-3.98)
All countries 13638 7.3 3.9 4.50 (4.17-4.86) 4.63 (4.27-5.03) 3.62 (2.96-4.43)
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Czech Republic to 5.07 years in Lithuania (Table 4). Slovenia made an exception from 
above with PLE similar to Nordic countries. The smallest difference in PLE between lower 
and higher educated groups was in the Basque region (62 days). Avoidable causes of 
death made a large contribution to these small inequalities (53%). In other countries, the 
contribution of avoidable causes of death to the difference in PLE was between 11% and 
24%. Acute and malignant conditions generally contributed little to the difference in PLE 
(17% and less, except in Madrid). Cardio-respiratory and infectious diseases contributed 
most to the difference in PLE in all European countries. Cardio-respiratory conditions 
contributed the most to the difference in PLE in Nordic countries, Belgium, Turin, 
Barcelona and CEE countries, while in other countries diseases of infectious origin made 
the largest contribution.
Discussion 
Educational inequalities in avoidable mortality were present in all countries of Europe and 
in most types of avoidable causes of death with exception of some avoidable malignant 
diseases. Especially large educational inequalities were found, in relative terms, for 
infectious diseases and acute conditions. Inequalities were larger in CEE and Baltic 
countries, followed by Northern and Western European countries and smaller in the 
Southern European regions. This geographic pattern was present in almost all types of 
avoidable diseases. Avoidable mortality inequalities contributed between 11 and 24% to 
the difference in PLE between high and low educated groups. Infectious diseases and 
cardio-respiratory conditions were main contributors to this difference in PLE.
In our data, education was available in a comparable form for a large number of 
countries. Advantages of this measure are that it allows for classification of individuals 
regardless of whether they are inside or outside of the labour force market and it largely 
averts reverse causation since most people acquire their education early in life. We 
observed large differences between countries in the distribution of population by 
educational level. These differences mainly reflect true variations between countries of 
Europe in educational systems and attained levels of education. To cope with these 
differences, we used RII, a measure that takes educational distributions into account. 
Data from CEE (except Slovenia) and Baltic countries had cross-sectional unlinked 
design, while all other European countries and Slovenia had census-linked mortality 
follow-up studies. In a study that compares linked and unlinked mortality estimates in 
Lithuania, Shkolnikov et al demonstrated that mortality inequalities based on unlinked 
mortality data were overestimated. However, this overestimation was rather small in the 
age-group 30-69[33]. Moreover, we combined the two lowest educational levels, where 
numerator denominator bias is most likely to occur, thus minimizing possible 
overestimation of mortality inequalities by education in CEE and Baltic countries. 
Although residual bias might have remained in the cross-sectional studies, it is unlikely to 
explain the considerably larger educational inequalities in avoidable mortality that were 
consistently observed in most Baltic and CEE countries.
Although all data came from populations with reliable cause-of-death registries, potential 
influences of national diagnosing and coding practices should also be considered. For 
example in Barcelona AIDS cases were coded under a different code and thus were not 
included in the count of avoidable deaths presented in this paper. The results of our study 
would be biased only to the extent that coding practices are associated with educational 
level within populations. The diagnosing and coding practice may have depended on the 
medical care received before death. 
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Table 4. Contribution of causes of death to the difference between low and high educational groups in partial life expectancy 
(PLE) between ages 35-69
PLE, lower 
education 
PLE, 
higher 
education 
∆ PLE, 
days
Total 
avoidable 
mortality
Diseases of 
infectious 
origin
Malignant 
diseases
Cardio-
respiratory 
conditions
Acute 
conditions
∆ PLE days 
(%*)
∆ PLE days 
(%**)
∆ PLE days 
(%**)
∆ PLE days 
(%**)
∆ PLE days 
(%**)
Finland 31.95 33.00 382 59 (15) 21 (35) 3 (5) 28 (47) 8 (13)
Sweden 32.90 33.57 244 32 (13) 10 (31) 2 (7) 16 (51) 4 (11)
Norway 32.42 33.31 322 45 (14) 8 (17) 8 (17) 27 (60) 3 (6)
Denmark 32.52 33.36 304 39 (13) 16 (42) 4 (12) 14 (36) 4 (11)
Belgium 32.96 33.50 197 22 (11) 4 (18) 4 (17) 13 (59) 2 (7)
Switzerland 32.72 33.23 187 41 (22) 22 (54) 4 (11) 13 (32) 2 (4)
Turin 32.87 33.37 182 23 (13) 5 (22) 2 (9) 14 (60) 2 (10)
Barcelona 32.71 33.19 176 27 (15) 12 (45) 1 (5) 13 (46) 2 (6)
Madrid region 32.80 33.12 116 25 (22) 12 (46) 8 (32) 6 (22) 0 (1)
Basque region 33.59 33.76 62 33 (53) 32 (99) 3 (9) -3 (-8) 0 (0)
Slovenia 31.78 32.61 305 72 (23) 16 (22) 5 (7) 46 (64) 6 (8)
Hungary 29.86 32.46 947 167 (18) 21 (13) 10 (6) 125 (75) 13 (8)
Czech Republic 31.58 33.30 629 96 (15) 20 (21) 10 (10) 59 (62) 8 (9)
Poland 30.78 33.02 816 125 (15) 27 (22) 12 (10) 79 (63) 8 (7)
Lithuania 26.56 31.63 1849 357 (19) 219 (61) 36 (10) 96 (27) 15 (4)
Estonia 27.28 31.16 1418 335 (24) 165 (49) 7 (2) 152 (45) 21 (6)
∆ PLE – Difference in PLE between the higher and lower educated groups
* % from the total mortality
** % from total avoidable mortality
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Although there are no specific indications for variations in coding according to the 
educational level of the deceased, we can not completely rule out such bias for some 
specific smaller causes of death. However, such bias is unlikely to explain the results for 
broader cause-of-death groups as analysed here. 
Particular concern should be given to mortality from HIV/AIDS. In most of the available 
data sets, deaths from HIV/AIDS were not included when the 8th or 9th revision of the ICD 
was used. As a result, HIV/AIDS deaths were not registered for about the first 5 years of 
the 10-year study periods of Finland, Norway, Sweden and Switzerland (i.e. for about 
1990-1995), and for most of the study periods of Belgium, Barcelona, Madrid, Turin and 
Slovenia (i.e. for early and mid 1990’s). Due to exclusion of HIV/AIDS deaths, we may 
have underestimated the total burden and the relative inequalities in total avoidable 
mortality as well as in mortality from infectious diseases. This underestimation may be 
particularly large for southern European countries, which were severely affected by the 
AIDS/HIV epidemic in the 1990s. It is therefore of special interest to have the results for 
Basque country, the only southern population for which HIV/AIDS deaths were included. 
The study period for Basque country, 1996-2001, largely reflects the situation after the 
introduction of HAART therapy in Spain in about 1997. Compared to Barcelona, Madrid 
and Turin, we found higher absolute rates and larger relative inequalities in infectious 
disease mortality in Basque country (table 3A). However, the effect on infectious 
diseases on educational inequalities in partial life expectancy in the Basque country in
1996-2001 was modest, and much smaller than in Estonia and Lithuania in about 2000
(table 4).
Despite some limitations, our results are in line with findings from Finland and Sweden 
that also show that mortality from avoidable causes of death is higher for people with 
lower socioeconomic position[23, 28]. The generalised existence of such inequalities in 
all European countries indicates that the causes for these educational inequalities may 
go beyond specific characteristics of the individual healthcare systems. 
One of the potential explanations of educational inequalities in mortality is inequalities in 
incidence of the diseases[34-36]. Social and geographical variations in incidence could 
partly contribute to the explanation of variations in mortality. Even though inequalities in 
incidence may be fundamental, these do not always justify the occurrence of inequalities 
in mortality. Death from many conditions could be prevented (e.g. infectious diseases) or 
considerably delayed even after the condition has developed, provided that appropriate 
and timely treatment is applied. In addition, occurrence of some diseases can be 
prevented by medical intervention, e.g. cervical cancer, influenza and cerebrovascular 
disease. In these cases, variations in incidence of some conditions may be considered as 
a possible indication of variations in the quality of preventive care[35].
Extremely large educational inequalities in TB mortality observed in our study are most 
likely to be the reflection of higher incidence and prevalence of TB among people with 
lower socioeconomic position. These inequalities could also be related to delays in 
initiating anti-TB treatment, as observed in health services in several countries[37-39]. 
Diagnostic delays might be reduced through a rigorous screening system of people from 
high-risk groups (such as migrants, homeless, drug users and prisoners), an adequate 
access to care for those who are sick, and a high alertness among healthcare 
professionals.
Cardio-respiratory conditions, of which cerebrovascular mortality is the leading avoidable 
cause of death, were the largest contributors to the educational inequalities in avoidable 
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mortality in many countries. Although the contribution of behavioural factors such as 
alcohol consumption, diet, and physical activity to stroke incidence can not be neglected, 
a well organized hypertension detection and control system is a key measure to prevent 
deaths from stroke in the population[40, 41]. Additional opportunities within the 
healthcare system lie in providing better access to, and quality of, services for people 
with alcohol-related problems and obesity and improving access to emergency care once 
the condition has developed. The smaller inequalities in cerebro-vascular mortality 
observed in Southern populations are probably related to less socially patterned lifestyle 
factors (diet, smoking, and alcohol consumption[42]), and are less likely to be connected 
to particular achievements of the healthcare system.
Large educational inequalities observed in mortality from acute conditions in all European 
countries suggest problems with the accessibility, utilization or quality of acute care for 
people with lower education. In the USA both children and adults with public insurance or 
uninsured had a significantly greater chance of having an appendiceal rupture than 
patients with private insurance [43, 44]. The experiences of people with lower and high 
levels of education in European countries with universal coverage would be instructive in 
identifying other mechanisms that contribute to educational inequalities with regards to 
health care outcomes. Confidential case reviews might serve as a way to identify and 
correct possible deficiencies in acute care.
A question is whether inequalities in avoidable mortality between countries observed in 
this study reflect cross-national variations with regards to health care systems. Especially 
interesting to learn if it is inequalities in the use of health care services or the quality of 
services received that have the strongest contribution to inequalities in avoidable 
mortality. International overviews in socioeconomic inequalities in health care 
utilization[5, 45] show that the magnitude of these inequalities varied little between 
countries, and any cross-national variations that existed, were not consistently related to 
the variations in inequalities in avoidable mortality reported here. For example, the 
magnitude of inequalities in mortality from hypertension or acute conditions strongly 
differed between Estonia, Hungary and Belgium, whereas these countries had nearly 
identical inequalities in specialist visits[45]. This points to a stronger contribution of 
inequalities in quality of services received rather than overall utilisation patterns.  Our 
results additionally show that the largest contributors to the educational inequalities in 
avoidable mortality were infectious and cardio-respiratory diseases. These diseases are 
largely addressed at the primary care level, which could suggest possible shortcomings 
particularly in the quality of primary care. Evidence suggests that well organized primary 
care reduces inequalities in health outcomes and that quality of primary care in general is 
not lower than that of specialists[46]. International comparative studies that would 
investigate differences in quality of primary care in different European countries, 
however, do not exist.
The geographical scope of our study is substantially broader than that of other studies 
because we incorporated a large number of European countries, including those in the 
East, for which data on socioeconomic inequalities in mortality have been poorly 
documented. We observed that educational inequalities in avoidable mortality in CEE 
(except Slovenia) and Baltic countries are larger than in the other European countries. 
These countries had to deal with limited financing, a lack of efficiency and poor quality of 
health services during the 1990’s. These may partly explain the substantially smaller 
improvements in the mortality from avoidable causes in the East as compared to the rest 
of Europe [31, 47]. It is notable that the PLE of high educated people in CEE and Baltic 
countries was only about 1 year shorter than PLE of high educated people in other 
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European countries, while the difference in PLE between lower educated people in 
CEE/Baltic countries and other European countries was more than 3 years (Table 4). 
This finding may indicate that the benefit achieved during the last decade in CEE/Baltic 
countries primarily was limited to people with higher education, while the life expectancy 
of those in lower education at best stagnated[3]. Evidence also suggests that access and 
quality of heath care services in these countries may play an important role in causing the 
observed inequalities[48]. If true, a special priority should be given to improving access 
and quality of health services for those of lower education in CEE and Baltic countries.
In conclusion, educational inequalities in avoidable mortality are present in all countries of 
Europe. Reduction of inequalities in cardio-respiratory and infectious diseases would 
largely contribute to the reduction of the total avoidable mortality in Europe, especially in 
CEE and Baltic countries. Although socioeconomic inequalities in health are a function of 
a broad array of factors that go beyond the sphere of influence of health care policies and 
services, the latter may nevertheless contribute to reducing socioeconomic inequalities in 
mortality.
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What this paper adds
Levels and trends of avoidable mortality have been widely documented. Previous studies 
observed higher levels of avoidable mortality among people disadvantaged in terms of 
ethnicity or socioeconomic position. However, evidence of inequalities in avoidable 
mortality in Europe remains fragmentary due to limited geographic coverage and 
comparability of previous studies. 
We found that inequalities in avoidable mortality among people with higher and lower 
levels of education are present in all European countries and for all avoidable causes of 
death. Educational inequalities were larger in Central Eastern European and Baltic 
countries, followed by Northern and Western European countries, and smallest in the 
Southern European regions. Avoidable mortality contributed between 11 and 24% to the 
inequalities in Partial Life Expectancy between higher and lower educated groups. 
Educational inequalities in avoidable mortality point to an important role of healthcare 
services in reducing inequalities in health.
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